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Abstract
Background: Health and social care provision for an ageing population is a global priority. Provision for those with
dementia and hip fracture has specific and growing importance. Older people who break their hip are recognised
as exceptionally vulnerable to experiencing confusion (including but not exclusively, dementia and/or delirium and/
or cognitive impairment(s)) before, during or after acute admissions. Older people experiencing hip fracture and
confusion risk serious complications, linked to delayed recovery and higher mortality post-operatively. Specific care
pathways acknowledging the differences in patient presentation and care needs are proposed to improve clinical
and process outcomes.
Methods: This protocol describes a multi-centre, feasibility, cluster-randomised, controlled trial (CRCT) to be undertaken
across ten National Health Service hospital trusts in the UK. The trial will explore the feasibility of undertaking a CRCT
comparing the multicomponent PERFECTED enhanced recovery intervention (PERFECT-ER), which acknowledges the
differences in care needs of confused older patients experiencing hip fracture, with standard care. The trial will also have an
integrated process evaluation to explore how PERFECT-ER is implemented and interacts with the local context. The study
will recruit 400 hip fracture patients identified as experiencing confusion and will also recruit “suitable informants” (individuals
in regular contact with participants who will complete proxy measures). We will also recruit NHS professionals for the
process evaluation. This mixed methods design will produce data to inform a definitive evaluation of the intervention via a
large-scale pragmatic randomised controlled trial (RCT).
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Discussion: The trial will provide a preliminary estimate of potential efficacy of PERFECT-ER versus standard care; assess
service delivery variation, inform primary and secondary outcome selection, generate estimates of recruitment and retention
rates, data collection difficulties, and completeness of outcome data and provide an indication of potential economic
benefits. The process evaluation will enhance knowledge of implementation delivery and receipt.
Trial registration: ISRCTN, 99336264. Registered on 5 September 2016.
Keywords: Dementia, Hip fracture, Feasibility, Acute care, Hospital, Service improvement
Background
Hip fracture is one of the commonest orthopaedic injur-
ies [1]. It is estimated that more than 1.2 million individ-
uals worldwide suffer hip fracture annually [2], a total
expected to surpass 6 million by the year 2050 [1]. Hip
fracture has a substantial impact on the health, wellbeing
and independence of patients and their families. It also
generates high costs for health and social care systems;
for example the impact on the National Health Service
(NHS) in the UK is estimated at £2 billion per annum
[3]. In the first 12 months post-fracture, patients are at
increased risk of functional decline, admission to long-
term care institutions and higher mortality rates [4].
Over 40% of people with hip fracture have dementia
or cognitive impairment [5]. This can impact on re-
habilitation and recovery following hip surgery [5, 6].
Pre-existing “confusion” (including, but not exclusively,
dementia and/or delirium) has been associated with
greater risk of postoperative complications such as pres-
sure ulcers and chest infections [4]. People who are con-
fused may also find it more difficult to express pain and
discomfort, making the assessment of these conditions
more challenging [6]. The risk of confusion is of particu-
lar concern for people admitted to acute setting with
prior memory difficulties and can have a more serious
impact on their daily life [7, 8].
Confusion can compromise a patient’s ability to engage
and progress with postoperative hip fracture rehabilita-
tion. There is currently little evidence to guide practi-
tioners to choose the care and rehabilitation
interventions that will achieve the best outcomes for
confused older people [9]. This has led to calls for
patients with hip fracture experiencing confusion to have
a specific treatment pathway, to acknowledge the differ-
ences in presentation and care needs.
A specified process of “enhanced recovery” has been
used in UK health services since the early 2000s [10].
Enhanced recovery pathways (ERP) are becoming stand-
ard practice for many elective surgical operations [11].
Enhanced recovery practices rely upon integrated, multi-
modal, evidence-based approaches that aim to enable
patients to recover and leave hospital sooner after sur-
gery. Whilst embedded in many elective practices, it has
not been standard to take an enhanced recovery
approach in treating acute hip fracture.
The National Hip Fracture Database (NHFD) was de-
veloped and launched by the Royal College of Physicians
as part of their “Falls and Fragility Fracture programme”
[12]. The NHFD is web-based and requires data to be
entered on auditable aspects of the care delivered to
every patient with hip fracture across Northern Ireland,
Wales and England. It integrates nationally agreed stan-
dards for the management of patients aged 60 years or
older as set by the British Orthopaedic Association,
British Geriatrics Society and National Institute for
Health and Care Excellence (NICE) clinical guideline.
NHFD data support a system of “payment by results” in
England and Wales known as the Best Practice Tariff
(BPT). Findings on the impact of the NHFD and BPT
have demonstrated improved outcomes via the co-
management of patients by consultant geriatrician and
orthopaedic surgeon [13], a reduction in mortality rates
[14] and decreased time to surgery [15]. Although not
delineated in relation to how care could/should be deliv-
ered to patients with hip fracture experiencing confusion,
these studies do suggest that multicomponent care inter-
ventions can improve a range of patient and clinical out-
comes. Internationally, the picture is similar. Interventions
show potential but do not provide guidance on the best
methods of delivering care to older confused patients with
hip fracture [16–19]. Hence, answers to core questions
remain relating to the best types of preoperative, postoper-
ative and rehabilitation approaches for hip fracture care
for patients experiencing confusion, and how such path-
ways can be delivered.
To address this global priority, a multicomponent inter-
vention was developed as part of the “Peri-operative
enhanced recovery hip fracture care of patients with demen-
tia” (PERFECTED) research programme. PERFECTED
encompassed several iterative and sequential sub-studies
(“Care delivery in acute hospital settings: an observational
study” UKCRN ID 16998, REC: 14/EM/1020, “Caring for pa-
tients with hip fracture and memory difficulties” (UKCRN
ID 18281, REC: 15/EE/0007) and “Implementing the opti-
misation of hospital care delivery to older adults by NHS
staff via action research methodology” (UKCRN ID 179797,
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REC: 15/SC/0294)). The PERFECTED enhanced recovery
intervention (henceforth PERFECT-ER) was developed in
accordance with the Medical Research Council (MRC)
framework for complex interventions [20, 21] and aims to
enhance recovery of patients with hip fracture experiencing
confusion (including presumed dementia and/or other
cognitive impairments such as delirium). The objective of
the current study is to explore potential efficacy and cost-
effectiveness of PERFECT-ER versus standard care in older
patients with hip fracture who are experiencing confusion.
The study’s ultimate objective is to inform a definitive evalu-
ation of PERFECT-ER via a large-scale pragmatic rando-
mised controlled trial (RCT). The protocol format is guided
by the Standard Protocol Items: Recommendations for Inter-
ventional Trials (SPIRIT) checklist (Additional file 1) and the
Consolidated Standards of Reporting Trials (CONSORT) ex-
tension to cluster-randomized trials [22, 23].
Methods
Aims and objectives
The aim of this study is to test trial and intervention
feasibility to inform a definitive trial. The current study
therefore has the following research objectives:
1. Generate preliminary estimates of potential efficacy
of the PERFECT-ER versus standard care at 1, 3 and
6 months postoperatively
2. Assess service delivery variation between control and
active wards
3. Inform primary and secondary outcome selection
4. Generate estimates of recruitment and retention
rates, data collection difficulties, and completeness
of outcome and costs data
5. Estimate the intra-class correlation coefficients for
efficacy endpoints in order to inform sample size
calculations for a later study
6. Assess potential intervention effectiveness
7. Assess the resource use, costs and outcomes
associated with the intervention
8. Collect data to inform a comprehensive process
evaluation
Design
This multicentre, interventional, feasibility study is an
open trial, which will be cluster randomised. In line with
MRC guidance for complex interventions [20, 21], an
integrated multimethod multi-perspective (patients, suit-
able informants (defined as individuals with regular
contact who are prepared to complete proxy measures)
and NHS professionals) process evaluation will be con-
ducted. This will explore variations in implementation
fidelity, dose and reach. Trial hospitals will be rando-
mised to active or control arm within geographical
region using a simple randomisation process. An ad hoc
programme will be written in SAS to carry out this
procedure (see Fig. 1 Randomization overview). The na-
ture of PERFECT-ER means that patients, suitable infor-
mants and staff delivering treatments cannot be masked
to the trial arm. Accordingly, this is an open unblinded
trial. Statistical analysis will be undertaken by a
subgroup-blind approach, blinded to trial arm and
cluster.
Setting
The study will be conducted in acute hospital wards in
ten NHS hospitals located in five different UK regions
(England: four regions, eight hospitals; Scotland: one
region, two hospitals) to which individuals who sustain
proximal hip fracture are admitted. Each hospital will
contribute one study ward. The unit of randomisation is
the cluster, in this case, the hospital site. The following
site inclusion and exclusion criteria have been identified.
Site inclusion criteria:
Fig. 1 Randomisation overview; we will recruit ten hospitals across five separate geographical UK regions. One hospital per region will be
randomised to active or control arm
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 Sites have an average monthly admission of at least
12 individuals who sustain proximal hip fracture
requiring an operation and have a preoperative
Abbreviated Mental Test Score (AMTS) ≤8
(England) or a 4AT ≥1 (Scotland) in the last 12
available calendar months
 Sites are able to provide the PERFECTED trial team
with contextual ward level data (comprising BPT
scores, number of falls, pressure ulcers, deaths and
safeguarding incidents) in the last 12 available
calendar months
Site exclusion criteria: sites that have participated in
the “PERFECTED WP2: Implementing optimised hos-
pital care” research programme leading to the develop-
ment and refinement of PERFECT-ER will be excluded.
Participants
Because of the cognitively vulnerable nature of the
patient population, proxy measures will be used along-
side patient-generated measures. Consent will therefore
be sought from patients where possible and from “suit-
able informants” as defined subsequently. The eligibility
criteria for patient participants and suitable informant
participants are as follows.
Patient inclusion criteria:
1. Patient must have had confirmed proximal hip
fracture requiring an operation and be aged ≥
60 years at the time of the operation
2. Patient has a preoperative AMTS ≤8 in England
(including those with zero because of an inability to
answer questions) or a 4AT score ≥1 in Scotland
3. Patient must have a “suitable informant” (e.g.
relative, unpaid or paid carer, care home manager)
who has a minimum of once a month face-to-face
or telephone contact with the patient and is able,
and consents to, provide information on proxy
measures
4. Patient and a suitable informant must be recruited
into the trial within 7 days of the hip fracture
operation
5. Patient must spend a minimum of 5 days on the
study ward
Patient exclusion criteria:
1. Decision taken not to undergo hip surgery
2. Patient not expected to survive beyond 4 weeks
3. Patient already enrolled in a clinical trial of an
investigational medicinal product (CTIMP)
Suitable informant inclusion criteria:
1. Individual has a minimum of once a month face-to-
face or telephone contact with the patient
2. Individual is able, and consents to provide
information on proxy measures
Suitable informant exclusion criteria: Individual not
over 16 years of age.
Intervention
PERFECT-ER is a multicomponent service improvement
intervention with a systematic implementation process.
It comprises of the PERFECT-ER checklist, which syn-
thesizes best practice evidence of hospital-based
dementia care delivery with current best practice
evidence of the admission, preoperative, postoperative,
rehabilitation and discharge management of hip frac-
tures, agents of change (described below) and a model
for change (plan-do-study-act). The checklist, consisting
of patient-level and organizational-level care elements, is
designed to overlay existing hip fracture pathways
highlighting areas to improve care delivery to patients
experiencing confusion. PERFECT-ER has been devel-
oped, piloted and refined in earlier PERFECTED work
packages in partnership with a range of stakeholders in
diverse development sites. As the current paper is
reporting the protocol for a feasibility study the inter-
vention is understandably not yet in the public domain.
Sites allocated to the active arm will be given PERFECT-
ER 3 months before recruitment begins and resourced to
support the implementation of PERFECT-ER using the
NHS Service Improvement (plan-do-study-act) method-
ology [24]. The resource is in the form of an internal
chance agent, known in this study as a Service Improve-
ment Lead (SIL). Following the 3-month implementation
period led by the SIL (and provided that individual active
sites have reached predesignated PERFECT-ER adherence
scores) sites will open to recruitment.
Control arm
Control is treatment as usual. Local practices in each site
will differ. We will collect relevant site profile data
(please see “Site profile data” for details).
Recruitment and consent procedures
Recruitment will commence when individual active sites
have reached predesignated PERFECT-ER adherence
scores. Recruitment will take place over a 10-month
period; participants will be followed for 6 months. A
three-step recruitment process has been guided by our
experiences from previous phases of the PERFECTED
programme, other studies in this area [25, 26] and con-
versations with clinical and academic collaborators:
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1) Research nurses will collaborate with relevant
clinical staff (including the study ward trauma
co-ordinators and key Emergency Department
colleagues) to identify all new hip fracture
admissions and screen for pre-recruitment eligibility
2) Each patient (and where possible their potential
suitable informant) will be approached by a research
nurse who provide them information about the
study as soon as clinically appropriate. During this
initial approach the research nurse will assess the
mental capacity of the patient.
3) The research nurse will approach the patient (where
possible) and identified suitable informant to obtain
informed consent. In England, where a patient is
assessed as lacking capacity, personal or nominated
consultee advice about inclusion will be sought. In
Scotland, where a patient is assessed as lacking
capacity, a welfare guardian, welfare attorney or
nearest relative (henceforth known as a legal
representative) will be sought and asked to consent
in relation to the patient’s participation in the study.
If appropriate and willing, suitable informants can
also be personal consultees (England) or legal
representatives (Scotland).
This three-step process will be closely monitored by
the coordinating centre to identify trends that might be
leading to over-recruitment or under-recruitment from
specific groups. For example, if sites are consenting
purely via personal consultees (England) or legal
representatives (Scotland), monitoring will enable cor-
rective actions and provide information to mitigate
these recruitment trends in any future definitive trial.
A more detailed overview of the recruitment process
is shown in Fig. 2.
Recruiting patients with fluctuating and/or reduced
capacity in England and Scotland
The aims of this trial are incompatible with only enrol-
ling patients with minimal or mild confusion. It is
important to ensure findings are broadly applicable and
able to inform a future definitive trial. Participants who
lack capacity to provide informed consent must be
included. In this situation, the patient’s agreement to
participate will still be obtained to their best level of
understanding (in line with legislative frameworks in
England and Scotland). Where patients in England are
assessed as lacking capacity to make a decision about
their initial or continued involvement with the study, we
will seek personal or nominated consultee advice [27]. In
Scottish trial sites where a patient is assessed not to have
capacity, a legal representative will be sought and asked
to consent in relation to the patient’s participation in the
research [28]. In cases where written informed consent
cannot be obtained, verbal consent can be taken (for
example a patient with extremely poor eyesight or wrist/
arm fractures). However this must be witnessed and fully
documented in the patient’s notes [29]. For suitable
informants in instances where written informed consent
cannot be obtained, verbal consent can be taken over
the telephone but must be witnessed and fully docu-
mented in the patient’s notes [29].
Data collection
This feasibility study will not have a primary outcome.
Instead, this study will inform the selection of the
primary outcome for a potential definitive evaluation of
PERFECT-ER. Because of the complexity and feasibility
nature of this trial, different types of data will be col-
lected from different sources (see Fig. 3). Additional in-
formation about selected outcome measures detailed in
Fig. 3 can be found in Additional file 2.
All outcome assessment timeframes are taken from
the point after a patient returns from surgery. Local re-
search nurses will collect data from patients and their
suitable informants at four time points. Assessment
timeframes are baseline (0–5 days postoperative), follow
up at time 1 (1 month ± 5 days), time 2 (3 months ±
5 days), and time 3 (6 months ± 5 days). Follow-up mea-
sures will be obtained by a local research nurse at the
patient’s place of residence, with suitable informant
follow-up data collected according to pragmatic
arrangements.
We will also collect clinical measures and resource use
data (Fig. 3). We will collect hospital care data (Accident
and Emergency visits, inpatient and day-case admissions,
outpatient appointments) from the clinical records of
the participating NHS Trusts. Data on health and social
care services and unpaid carers used by patients will be
collected at each follow-up time point from the suitable
informants (however only informants who are unpaid
carers will be asked to complete questions on unpaid
carer input). This will allow comparison of hospital-
service use data from both sources. Findings from this
collection and from the process evaluation workstream
will also be used to explore the feasibility of collecting
hospital service-use and cost data from routine sources.
For patients cared for in English trusts, we will also
collect data made available via the NHFD. Findings will
also be used to explore the feasibility of economic data
collection. We will interrogate these data to test for
differences between participating hospitals to inform
later generalisability. We will also draw on these results
to make recommendations for cost data-collection
methods for a definitive trial if indicated, taking into
account research costs, data completeness and reporting
burden experienced by participants.
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Site profile data
To anticipate the expected wide variance in local prac-
tices, sites will complete a ward profiling assessment
(comprising hospital characteristics, study ward charac-
teristics, study ward staff profiling, and patient care pro-
files at organisational and patient level) at baseline, 4, 7
and 10 months following the trial opening. This will
enable any drift from baseline status towards perceived
improvements in service delivery to be monitored across
control and active arms and provide rich contextual data
for the process evaluation.
Process evaluation data
Following MRC guidance for complex interventions
[21], an integrated multimethod, multi-perspective
(patients, suitable informants and NHS professionals)
process evaluation will be conducted. The process evalu-
ation will aim to determine how, and under what cir-
cumstances, PERFECT-ER is implemented in each site
and to examine how, and under what circumstances,
implementing PERFECT-ER impacts on staff practices
and perceptions, resource use, and patient and suitable
informant outcomes. Learning from initial piloting of
PERFECT-ER and its implementation mechanisms (PER-
FECTED WP2: Implementing the optimisation of hos-
pital care delivery to older adults by NHS staff via action
research methodology) will be used to inform proce-
dures for collecting quantitative and qualitative data to
inform the process evaluation. This data set will com-
prise PERFECT-ER checklist scores and SIL-generated
Fig. 2 Recruitment overview; recruitment will take place over a 10-month period with a 6-month follow-up period. All patients entering study
wards will be screened for eligibility. Local research workers will assess patient capacity. Patients interested in participating and assessed as having
capacity will be consented into the study. Patients assessed as not having capacity will be able to take part in line with legislative guidance for
individuals lacking capacity
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reports and action plans. We will also undertake semi-
structured interviews with patients (where appropriate)
and suitable informants with experience of PERFECT-
ER care delivery (25 patients and 25 suitable informants,
5 per population per active site). Interviews with patients
will take place at their place of residence at the time
(hospital, rehabilitation unit, care home or patient’s
home). Locations and mode (face-to-face or telephone)
of semi-structured interviews with suitable informants
will be organised on a case-by-case basis sensitive to in-
dividual preference. Public patient involvement (PPI) is a
central part of the PERFECTED programme. PPI col-
leagues are experts by experience [30]. They will receive
training and assist in co-interviewing of suitable infor-
mants alongside academic researchers on a case-by-case
basis.
Additionally, interviews and focus groups will be held
with NHS professionals involved in ward-level and stra-
tegic implementation of PERFECT-ER. This research will
also explore the economic aspects of caring for people
who are confused and have hip fracture (for instance, to
understand how time is used to provide appropriate care
to this patient group). In addition, we will look at the
feasibility of collecting detailed patient-level costing in-
formation (e.g. patient-specific nursing time, laboratory
tests) from administrative systems in each site, mapping
the availability of information based on correspondence
with hospital administrators/finance officers and a docu-
mentary analysis.
Sample size
The target sample size is 400 patient participants (200
per arm). This will comprise 40 patient participants’ in
10 different sites. As this is a feasibility study, this sam-
ple size was not decided on the basis of efficacy analyses;
rather this is a purposive selection of groups with rele-
vant experience of hip fracture and confusion and ability
to access in the time available. Their data will be used to
estimate the intra-class correlation coefficient for each
outcome measure. Assuming a coefficient of no more
than 0.1, 400 participants from 10 centres should
Fig. 3 Detailed assessment. MMSE, Mini-Mental State Examination;
EQ-5D-EL, EuroQol Five Dimensions Five Levels questionnaire; DEM-
QOL, Dementia Quality of Life; *PERFECT-ER and treatment as usual
continue up until discharge from study ward. Due to differences in
length of stay in the study sites, T1 assessments may take place in
the study site for some participants; **Patients may be discharged
from study ward before or after T1. Measure to be collected at
whenever this point maybe ± five days; ***duration of retrospective
period covered varies by assessment point; ****pre-baseline ordinary
residence; *****If patient is still in acute hospital at thirty days this
will be recorded; ******from hospital patient records, of service use
within site of index hospitalisation; *******extracted from NHFD post
recruitment window closing
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provide a standard error no greater than 0.041, provid-
ing a basis for a definitive trial sample size.
Analysis
Quantitative analysis
Data from the trial will be analysed and reported in
accordance with Consolidated Standards of Reporting
Trials (CONSORT) [23]. An initial estimate of interven-
tion efficacy will be provided using a multi-level model,
with hospital as the highest “cluster” level and an appro-
priate error term depending on the nature of the out-
come of interest. Between-treatment-arm effects will be
estimated with 95% confidence intervals. Analyses will
be on an intention-to-treat basis. There are no plans for
imputing missing data and thus analyses will be on a
complete-case basis only. No subgroup analyses are
planned. In the light of new information, should it be
decided during the course of the trial that a subgroup
analysis is appropriate, this will be recorded in the statis-
tical analysis plan prior to any data analyses. There will
be no formal interim analysis. Deaths, falls, pressure
ulcers, admissions to long-term residential care and safe-
guarding incidents are expected in this patient popula-
tion. These rates will be collected at ward level
throughout the study period. Analysis of recruitment
rates, patient participant (including mortality) and suit-
able informant withdrawal rates will also be reviewed.
Based on the data collected from this study, a formal
sample size calculation will be carried out to inform a
future, definitive trial.
Health and social care costs will be calculated drawing
on the trial data, attaching unit costs from published
sources to quantities of service use [31, 32]. The
additional resource use associated with the intervention
will be examined over the period of the trial by tracking
potential indicators of impact, such as patient time spent
in the anaesthetic room (i.e. this could change because
relatives are encouraged to stay with the patient as part
of the enhanced recovery checklist). SIL salary costs,
on-costs and overheads will be estimated in order calcu-
late their contribution to the costs of participants’ index
hospital stays. Cost-effectiveness analyses will be from
two perspectives - health and social care and societal.
We will analyse outcomes including Bristol Activities for
Daily Living Scale (BADLS) (patients) and quality-
adjusted life-year (QALY) gain (for patients and carers).
Incremental cost-effectiveness ratios will be computed
and cost-effectiveness acceptability curves generated to
examine the probability of cost-effectiveness over a
range of willingness-to-pay thresholds for each outcome.
Multivariate analyses of costs and outcomes appropriate
for the clustered-randomised trial design will control for
centre, baseline outcome measures or costs, and other
confounders. We will compare results of analyses using
societal, patient and carer weights for QALYs generated
from DEMQOL-proxy, and different approaches to valu-
ing unpaid care [32]. Variations in hospital service use
within and between patients (e.g. hospital admissions,
Accident and Emergency visits) will be explored through
latent growth modelling. A sample of Participant Infor-
mation Sheets and Consent Forms can be found in
Additional file 3.
Qualitative analysis
Data such as audio-files not already in a textual form
will be transcribed verbatim and represented as “play
script” transcripts. Once transcribed and formatted these
documents will be imported into the NVivo qualitative
software. Analysis will be conducted iteratively and draw
out emergent themes from the data to explore variations
in implementation fidelity, dose, adaptation and reach.
The Consolidated Framework for Implementation
Research (CFIR) will be used to further guide the ana-
lysis, including the identification of disconfirming data,
points of implementation vulnerability will be examined
to see how these may or may not lead to instances of
breakdowns in the intervention and cases for critical
learning that can inform the definitive trial will be taken
forward [33]. Qualitative data collected pertaining to the
association between costs and resource use, inputs and
quality of care will also be explored. Data collected from
mapping of patient-level hospital costing will be tabu-
lated and summarised to draw out lessons for a defini-
tive trial.
Discussion
Hip fractures are one of the biggest challenges in the
medical community, giving rise to an estimated financial
burden in the UK alone of over £2 billion per annum
[3]. This study will examine the feasibility, acceptability
and economic consequences of a complex intervention
aiming to optimise care delivery to older patients with
hip fracture experiencing confusion. The study’s findings
will be used to build evidence to propose a definitive
evaluation of the intervention through a large-scale
pragmatic RCT.
We have used the term “confusion” in order to reflect
the real-world complexity of the acute hospital environ-
ment into which PERFECT-ER will be introduced.
Informed by clinical knowledge and learning from the
previous stages of our research, we note that PERFECT-
ER may improve care delivery to patients with presumed
dementia and other cognitive impairments such as delir-
ium. For PERFECT-ER to make a positive impact on the
care of older confused adults, it needs a broad approach.
The majority of patients admitted with hip fracture who
are experiencing confusion do not arrive with a con-
firmed dementia diagnosis. We will include confused
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patients (with known or presumed dementia and/or de-
lirium and/or cognitive impairment(s)) of any severity,
who incur a fractured hip, admitted from any setting.
Presence of dementia and sub-type of dementia will be
defined from medical notes at time-1 follow up.
The target patient group does present practical and
operational challenges, particularly for gaining consent
and accessing patients during follow up at their place of
residence. Given the cognitive impairment of the patient
participants, some outcome measures must be com-
pleted by proxy using suitable informants. We can
anticipate a number of challenges. It may be difficult to
locate suitable informants in a timely manner and to
maintain contact with them over the follow-up period.
An informant might be providing substantial support to
a confused older person with hip fracture and could feel
disinclined to participate in the research. Significant
challenges to both evaluation and implementation may
arise. The nature of the intervention is complex and the
acute hospital ward environment into which PERFECT-
ER will be introduced is high-pressured and ever-
changing. Such challenges provide additional justification
for the current feasibility study and multimethod, multi-
perspective process evaluation. The findings will inform
the development of a future large-scale pragmatic defini-
tive RCT and help to guide the worldwide delivery of care
to older patients experiencing hip fracture and confusion.
Findings will be published in high-quality academic jour-
nals and at high-impact academic conferences. Dissemin-
ation to clinical and service user stakeholders will take
many forms; these include via the programme’s social
media channels and website and the investigators’ net-
works including those with local and national user groups.
Trial status
This trial is currently ongoing and open to recruitment.
Recruitment began on 21 November 2016 and will close
on 31 January 2018.
Additional files
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Abbreviations
4AT: Assessment tool for delirium and cognitive impairment (Alertness,
Abbreviated mental test 4, Attention, Acute change or fluctuating course);
AMTS: Abbreviated Mental Test Score; BADLS: Bristol Activities for Daily
Living Scale; BPT: Best Practice Tariff; CDR: Clinical Dementia Rating;
CFIR: Consolidated Framework for Implementation Research;
CONSORT: Consolidated Standards of Reporting Trials; CRCT: Cluster-randomised
Control Trial; CSRI: Client Service Receipt Inventory; EQ-5D-5L: EuroQol Five
Dimensions Five Levels questionnaire; ERP: Enhanced recovery pathways;
IQCODE: Informant Questionnaire on Cognitive Decline; MMSE-2: SV: Mini-Mental
State Examination-2: Standard Version; MRC: Medical Research Council;
NHFD: National Hip Fracture Database; NHS: National Health Service;
NICE: National Institute for Health and Care Excellence; NOF: Neck of femur;
PERFECTED: Peri-operative Enhanced Recovery Hip Fracture Care of Patients with
Dementia; PERFECT-ER: PERFECTED enhanced recovery intervention;
PIS: Participant information sheet; QALY: Quality-adjusted life-year; SIL: Service
Improvement Leads; SPIRIT: Standard Protocol Items: Recommendations for
Interventional Trials; UK: United Kingdom
Acknowledgements
The authors are thankful for the ongoing support from principal
investigators, site staff and the Clinical Research Network in setting up and
undertaking various aspects of the PERFECTED research programme. We
would also like to express our gratitude to those who reviewed the protocol
including the Programme Steering Committee, Programme Advisory Group,
Service User Advisory Group and Norwich Clinical Trial Units Protocol Review
Committee. In this article we present independent research funded by the
National Institute for Health Research Programme Grants for Applied
Research (NIHR PGfAR) Programme (ref: DTC-RP-PG-0311-12004). The trial
sponsor is the University of East Anglia (UEA). The views and opinions
expressed therein are those of the authors and do not necessarily reflect
those of the Systematic Reviews Programme, National Institute of Health
Research (NIHR), the NHS or the Department of Health or UEA. Full details of
the responsibilities of the coordinating centre (UEA) and various trial committees are
in the full protocol available on request from the PERFECTED Chief Investigator. This
publication is based on PERFECTED CRCT protocol version 5.1, dated 4 July 2017
Funding
The Peri-operative enhanced recovery hip fracture care of patients with dementia
(PERFECTED) research programme is funded by the NIHR Programme Grants for
Applied Research (PGfAR) Programme (ref: DTC-RP-PG-0311-12004).
Availability of data and materials
Not applicable.
Authors’ contributions
CF, JC, FP, BP, LS, TS, MK, JY, RH, AM, SJ, OS, CB and JW conceptualised and
secured funding for the research programme; CF was the lead investigator
for the funding application. SH, CF, JC, ES, CH, LS, FP, TB, RH, NL, AV, TS, AM,
OS, TS, BP and MP designed the trial and process evaluation and were
involved in creating and refining the intervention. SH wrote the first draft of
this publication with contributions from LS (statistics), CH (health economics)
and TB (process evaluation). All authors contributed to revisions of the
manuscript and read and approved the final manuscript.
Ethics approval and consent to participate
Due to the devolved legislative landscape in the UK, ethical approval was
sought from separate Research Ethics Committees (REC) in England and
Scotland. Ethical approval was granted from Camden and Kings Research
Ethics Committee (04.07.2016, reference number: 16/LO/0621) and Scotland
Research Ethics Committee A (28.06.2016, reference number: 16/SS/0086)
accordingly. Informed consent, or in cases where a patient is adjudged to
have lost capacity, consultee agreement (in England) or legal representative
consent will be gained from all participants enrolled in the study. As per
Health Research Association (HRA), the co-ordinating centre will apply to HRA and
REC should protocol amendments be required and, following REC and HRA
approval cascade these to research sites. The trial has an independent Trial Steering
Committee and Data Monitoring and Ethical Committee. These groups are chaired
and composed of independent clinical, academic and service user experts. The
membership and terms of reference for these groups are available from the
PERFECTED Chief Investigator on request, as is the full version of the protocol.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Hammond et al. Trials  (2017) 18:583 Page 9 of 10
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Department of Psychological Sciences, Norwich Medical School, Faculty of
Medicine and Health Sciences, University of East Anglia, Norwich Research
Park, Norwich NR4 7TJ, UK. 2School of Health Sciences, Faculty of Medicine
and Health Sciences, University of East Anglia, Norwich Research Park,
Norwich NR4 7TJ, UK. 3Norwich Medical School, Faculty of Medicine and
Health Sciences, University of East Anglia, Norwich Research Park, Norwich
NR4 7TJ, UK. 4Department of Social Policy, London School of Economics and
Political Science, Houghton Street, London WC2A 2AE, UK. 5Norwich Clinical
Trial Unit, Norwich Medical School, Faculty of Medicine and Health Sciences,
University of East Anglia, Norwich Research Park, Norwich NR4 7TJ, UK.
6Geriatric Medicine, University of Edinburgh, Edinburgh EH16 4SA, UK.
7Division of Psychiatry, Faculty of Brain Sciences, University College London,
London W1T 7NF, UK. 8Nottingham University Hospitals NHS Trust, Queens
Medical Centre Campus, Derby Road, Nottingham NG7 2UH, UK. 9Norfolk
and Norwich University Hospitals NHS Foundation Trust, Colney Lane,
Norwich NR4 7UY, UK. 10Exeter Medical School, University of Exeter, Penryn
Campus, Penryn, Cornwall TR10 9FE, UK. 11Faculty of Medicine and Health,
University of Leeds, Leeds LS2 9JT, UK. 12Department of Clinical Gerontology,
King’s College Hospital NHS Foundation Trust, Denmark Hill, London SE5 9RS,
UK. 13Nottingham University Business School, Jubilee Campus, Nottingham
NG8 1BB, UK.
Received: 14 May 2017 Accepted: 31 October 2017
References
1. McCloskey EV, Odén A, Harvey NC, Leslie WD, Hans D, Johansson H, Kanis
JA. Adjusting fracture probability by trabecular bone score. Calcif Tissue Int.
2015;96:500–9.
2. Gullberg B, Johnell O, Kanis J. World-wide projections for hip fracture.
Osteoporos Int. 1997;7:407–13.
3. CG124 - The management of hip fracture in adults. [https://www.nice.org.
uk/guidance/cg124/]. Accessed 3 May 2017.
4. Seitz DP, Adunuri N, Gill SS, Rochon PA. Prevalence of dementia and
cognitive impairment among older adults with hip fractures. J Am Med Dir
Assoc. 2011;12:556–64.
5. Smith T, Hameed Y, Cross J, Sahota O, Fox C. Assessment of people with
cognitive impairment and hip fracture: a systematic review and meta-
analysis. Arch Gerontol Geriatr. 2013;57:117–26.
6. Gruneir A, Silver MJ, Rochon PA. Emergency department use by older
adults: a literature review on trends, appropriateness, and consequences of
unmet health care needs. Med Care Res Rev. 2011;68:131–155.
7. Witlox J, Eurelings LS, de Jonghe JF, Kalisvaart KJ, Eikelenboom P, Van Gool
WA. Delirium in elderly patients and the risk of postdischarge mortality,
institutionalization, and dementia: a meta-analysis. JAMA. 2010;304:443–51.
8. Briggs R, O’Shea E, Siún A, O’Neill D, Gallagher P, Timmons S, Kennelly S.
Does admission to a specialist geriatric medicine ward lead to
improvements in aspects of acute medical care for older patients with
dementia? Int J Geriatr Psychiatry. 2017;32:624–632.
9. Smith TO, Hameed YA, Cross JL, Henderson C, Sahota O, Fox C. Enhanced
rehabilitation and care models for adults with dementia following hip
fracture surgery. Cochrane Libr. 2015;15.
10. Enhanced Recovery - Delivering enhanced recovery 2010 - Helping patients
to get better sooner after surgery. [http://webarchive.nationalarchives.gov.
uk/20120104140535/http://www.dh.gov.uk/en/Healthcare/Electivecare/
Enhancedrecovery/DH_11570]. Accessed 3 May 2017.
11. Paton F, Chambers D, Wilson P, Eastwood A, Craig D, Fox D, Jayne D,
McGinnes E. Effectiveness and implementation of enhanced recovery after
surgery programmes: a rapid evidence synthesis. BMJ Open. 2014;4(7):e005015.
12. Falls and Fragility Fracture Audit Programme (FFFAP). [https://www.
rcplondon.ac.uk/projects/falls-and-fragility-fracture-audit-programme-fffap].
Accessed 3 May 2017.
13. Friedman SM, Mendelson DA, Bingham KW, Kates SL. Impact of a
comanaged Geriatric Fracture Center on short-term hip fracture outcomes.
Arch Intern Med. 2009;169:1712–7.
14. Patel NK, Sarraf KM, Joseph S, Lee C, Middleton FR. Implementing the
National Hip Fracture Database: an audit of care. Injury. 2013;44:1934–9.
15. Gupta A, Redmond JM, Hammarstedt JE, Schwindel L, Domb BG. Safety
measures in hip arthroscopy and their efficacy in minimizing complications:
a systematic review of the evidence. Arthroscopy. 2014;30:1342–8.
16. Prestmo A, Hagen G, Sletvold O, Helbostad JL, Thingstad P, Taraldsen K,
Lydersen S, Halsteinli V, Saltnes T, Lamb SE. Comprehensive geriatric care for
patients with hip fractures: a prospective, randomised, controlled trial.
Lancet. 2015;385:1623–33.
17. Basu N, Natour M, Mounasamy V, Kates S. Geriatric hip fracture
management: keys to providing a successful program. Eur J Trauma Emerg
Surg. 2016;42:1–5.
18. Tarazona-Santabalbina FJ, Belenguer-Varea Á, Rovira E, Cuesta-Peredó D.
Orthogeriatric care: improving patient outcomes. Clin Interv Aging. 2016;11:843.
19. Riemen AH, Hutchison JD. The multidisciplinary management of hip
fractures in older patients. Orthop Traumatol. 2016;30:117–122.
20. Services MRCH, Board PHR. A framework for development and evaluation of
RCTs for complex interventions to improve health. Med Res Counc. 2000.
https://www.mrc.ac.uk/documents/pdf/rcts-for-complex-interventions-to-
improve-health/.
21. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, Moore L,
O’Cathain A, Tinati T, Wight D. Process evaluation of complex interventions:
Medical Research Council guidance. BMJ. 2015;350:h1258.
22. Chan AW, Tetzlaff JM, Gotzsche PC, Altman DG, Mann H, Berlin JA, Dickersin K,
Hrobjartsson A, Schulz KF, Parulekar WR, et al. SPIRIT 2013 explanation and
elaboration: guidance for protocols of clinical trials. BMJ. 2013;346:e7586.
23. Campbell MK, Piaggio G, Elbourne DR, Altman DG. Consort 2010 statement:
extension to cluster randomised trials. BMJ. 2012;345:e5661.
24. Better healthcare, transformed care delivery and sustainable finances.
[http://www.improvement.nhs.uk]. Accessed 3 May 2017.
25. Harwood RH, Goldberg SE, Whittamore KH, Russell C, Gladman JR, Jones RG,
Porock D, Lewis SA, Bradshaw LE, Elliot RA. Evaluation of a Medical and
Mental Health Unit compared with standard care for older people whose
emergency admission to an acute general hospital is complicated by
concurrent ‘confusion’: a controlled clinical trial. Acronym: TEAM: Trial of an
Elderly Acute care Medical and mental health unit. Trials. 2011;12:1.
26. Young J, Cheater F, Collinson M, Fletcher M, Forster A, Godfrey M, Green J,
Anwar S, Hartley S, Hulme C. Prevention of delirium (POD) for older people
in hospital: study protocol for a randomised controlled feasibility trial. Trials.
2015;16:1.
27. Act MC. Code of practice. Department for Constitutional Affairs London:
TSO. 2005.
28. Parliament S. Adults with Incapacity (Scotland) Act 2000. 2000.
29. World Medical Association (WMA): Declaration of Helsinki. [https://sites.
jamanetwork.com/research-ethics/index.html]. Accessed 3 May 2017.
30. What is public involvement in research? [http://www.invo.org.uk/find-out-
more/what-is-public-involvement-in-research-2/]. Accessed 3 May 2017.
31. Curtis L. Unit costs of health and social care. Personal Social Services
Research Unit. 2011. 2015.
32. Department of Health. Reference Costs 2009-10 Publication. London:
Department of Health; 2011.
33. Koopmanschap MA, van Exel NJA, van den Berg B, Brouwer WB. An
overview of methods and applications to value informal care in economic
evaluations of healthcare. Pharmacoeconomics. 2008;26:269–80.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Hammond et al. Trials  (2017) 18:583 Page 10 of 10
